Microalbuminuria has been proposed as a potential jects were characterized by higher age and systolic BP, and a male predominance, as compared to normoalbumatherosclerotic risk factor in hypertensive individuals. The aim of this cross-sectional population study was to inuric hypertensive subjects. urinary albumin excretion than insufficiently treated or untreated participants. It is concluded that slightly elevparticipants without diabetes mellitus or renal/urinary tract disease had arterial hypertension. Age range was ated albumin excretion in the urine is not only a pressure-dependent functional phenomenon in the glomeru-30-70 years. Microalbuminuria (nocturnal urinary albumin excretion Ͼ15 g/min) occurred in 5%, and cardiolar vessel walls, but associated with permanent atherosclerotic abnormalities in the entire vascular vascular disease (previous acute myocardial infarction or electrocardiographic Q-waves) also in 5% of the system. study population. Microalbuminuric hypertensive subKeywords: acute myocardial infarction; antihypertensive agents; arterial hypertension; atherosclerotic risk factors; cardiovascular disease; microalbuminuria; urinary albumin excretion it is not known whether prevention of cardiovascu-
Introduction
lar disease among hypertensive patients can be A subclinical elevation of the urinary albumin improved by including knowledge of the urinary excretion, known as microalbuminuria, has long albumin excretion in the treatment strategies as has been recognized in subgroups of hypertensive been the case in diabetes care. patients with normal kidney function. 1 Recently, The aim of the present study was to analyse the microalbuminuria has been considered as a prognosexistence of cross-sectional associations between tic factor for cardiovascular disease in patients with urinary albumin excretion and cardiovascular disarterial hypertension. 2 A similar impact of microease and risk factors, renal function, and use of albuminuria is well established among diabetic indiblood pressure (BP) lowering agents in a large, repviduals, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] and seems also to be valid in the entire resentative population of 1254 hypertensive indinon-diabetic, normotensive background popuviduals. lation. [14] [15] [16] Only few major population-based studies of hypertensive individuals which explore the
Materials and methods
association between microalbuminuria and cardiovascular disease have been performed. 2, 17 Therefore,
Study population
The study was performed in 1992-1994 as a part of the Third Copenhagen City Heart Study, a popu- were all significantly higher in the microalbuminuric than the normoalbuminuric group. FurtherArterial hypertension was defined as systolic BP (SBP) у140 mm Hg and/or DBP у90 mm Hg (WHO more, antihypertensive agents, especially calcium channel blockers and ␤-receptor blockers, were criteria), or if BP-lowering agents were regularly used. Ongoing pharmacological treatment of the BP more frequently used among the microalbuminuric than the normoalbuminuric participants (Table 1) . A was designated effective if SBP Ͻ140 mm Hg and DBP Ͻ90 mm Hg. Pronounced arterial hypertension multivariate logistic regression analysis revealed microalbuminuria to be independently related to was defined as SBP Ͼ180 mm Hg and DBP Ͼ110 mm Hg.
1 Cardiovascular disease was defined as a higher age and SBP, the male predominance, and the more frequent use of calcium channel blockers. history of acute myocardial infarction confirmed by the Danish Hospital Register, or if one or more of There was no relationship between micro- 6.4 ± 1.3 6.4 ± 1.3 6.5 ± 1.2 HDL-cholesterol (mmol/l) 1.5 ± 0.5 1.5 ± 0.5 1.4 ± 0.5 Blood glucose (mmol/l) 5.7 ± 0.9 5.7 ± 0.9 6.0 ± 1.0 § Plasma fibrinogen (g/l)
3.1 ± 0.8 3.1 ± 0.8 3.4 ± 0.9 § Plasma albumin (g/l)
49 ± 3 4 9 ± 3 4 8 ± 3 GFR (ml/(min × albuminuria (UAER Ͼ15 g/min) and cardiovascuinsufficiently treated, and effectively treated hypertensive individuals exhibited similar UAER, lar disease (Tables 1 and 2 ). However, when UAER was analysed as a continuous variable instead of a whereas individuals with pronounced arterial hypertension had significantly higher UAER than dichotome, UAER turned out to be significantly associated with cardiovascular disease with about a the rest (Figure 1 ). 30% higher likelihood for presence of cardiovascular disease per unit increase in log e UAER. This Discussion association remained statistically significant after adjustment for the effects of the conventional
The cross-sectional population study of hypertenatherosclerotic risk factors, ie, age, sex, BP, body sive individuals has shown that microalbuminuria mass index, plasma total-and HDL-cholesterol conis independently associated with male sex, older centrations, and tobacco smoking (Table 2) . age, and higher SBP. Moreover, there was a positive, There was no association between UAER and independent relationship between UAER as a coneffective treatment with antihypertensive agents, tinuous variable and present cardiovascular disease. and the proportion of effectively treated participants Lastly, no inverse relationship between effective BP was similar in the normoalbuminuric and the treatment and neither microalbuminuria nor UAER microalbuminuric group (Table 1) . Thus, untreated, could be demonstrated. In arterial hypertension there exists no consensus tensive subjects in the community will develop future cardiovascular disease, the diabetological According to animal experiments the transvascular leakage of albumin and lipoproteins are tightly cordefinition of microalbuminuria, ie, 15-150 g/min, may be insensitive if considered as an atherosclerrelated, 47 and both are elevated in atherosclerosis. 48 However, this intriguing hypothesis suggesting a otic risk factor. The independent relationship of UAER, but not microalbuminuria, to present cardiocausal pathogenic link between microalbuminuria and atherogenesis needs further clarification, also in vascular disease observed in this study provides additional support for this, as it suggests that the subjects with arterial hypertension. risk for cardiovascular disease in arterial hypertension is increased at even lower UAER levels than
